Here is introduced a right general fractional derivative Caputo style with respect to a base absolutely continuous strictly increasing function g. We give various examples of such right fractional derivatives for different g. Let f be p-times continuously differentiable function on [a, b], and let L be a linear right general fractional differential operator such that L (f) is non-negative over a critical closed subinterval J of [a, b]. We can find a sequence of polynomials Q n of degree less-equal n such that L (Q n ) is non-negative over J, furthermore f is approximated uniformly by Q n over [a, b] .
Introduction and Preparation
The topic of monotone approximation started in [11] has become a major trend in approximation theory. A typical problem in this subject is: given a positive integer k, approximate a given function whose kth derivative is ≥ 0 by polynomials having this property.
In [4] the authors replaced the kth derivative with a linear ordinary differential operator of order k.
Furthermore in [1] , the author generalized the result of [4] for linear right fractional differential operators.
To describe the motivating result here we need We define the right Caputo fractional derivative of f of order α as follows:
for any x ∈ [−1, 1], where Γ is the gamma function Γ (ν) =
∞ 0 e −t t ν−1 dt, ν > 0.
We set D
In [1] we proved Theorem 1.1. Let h, k, p be integers, h is even, 0 ≤ h ≤ k ≤ p and let f be a real function, f (p) continuous in [−1, 1] with modulus of continuity ω 1 f (p) , δ , δ > 0, there. Let α j (x), j = h, h + 1, ..., k be real functions, defined and bounded on [−1, 1] and assume for x ∈ [−1, 0] that α h (x) is either ≥ some number α > 0 or ≤ some number β < 0. Let the real numbers α 0 = 0 < α 1 < 1 < α 2 < 2 < ... < α p < p. Here D α j 1− f stands for the right Caputo fractional derivative of f of order α j anchored at 1. Consider the linear right fractional differential operator
Then, for any n ∈ N, there exists a real polynomial Q n (x) of degree ≤ n such that
and
where C is independent of n or f.
Notice above that the monotonicity property is only true on [−1, 0], see (5), (6) . However the approximation property (7) it is true over the whole interval [−1, 1] .
In this article we extend Theorem 1.1 to much more general linear right fractional differential operators.
We use here the following right generalised fractional integral.
Definition 2. (see also [8, p. 99 ]) The right generalised fractional integral of a function f with respect to given function g is defined as follows:
clearly 
where
We mention Definition 4. The right fractional exponential integral is defined as follows: Let a, b ∈ R, a < b,
We introduce the right fractional integral
CUBO 17, 3 (2015) We also give
We introduce the following general right fractional derivative. 
for any x ∈ [a, b], where Γ is the gamma function.
So we have the specific general right fractional derivatives.
Definition 8.
We mention
Then there exists real polynomial
.., p, where R p is independent of n or g.
In [2] , based on Theorem 1.2 we proved the following useful here result
Consider the function
We have that f (y) ≥ 0, it may be +∞ when y = c and 0
By [9] , Royden, p. 107, exercise 13 d, we get that
is measurable on [a, b], and
That is
Similarly it holds
Finally we will use
Proof. By [3] , Apostol, p. 78, we get that g −1 exists and it is strictly increasing on [g (a) , g (b)].
CUBO 17, 3 (2015) If α = m ∈ N, then the claim is trivial.
We treat the case of 0 < α < m.
It holds that
An explanation follows.
The function
, and by assumption g is absolutely continuous :
Since g is monotone (strictly increasing here) the function
is integrable on [x, b] (see [7] ). Furthermore it holds (see also [7] ),
And we can write
Here a ≤ y ≤ x ≤ b, and
.
Clearly, see that
Hence it holds
Thus we obtain
proving that
Main Result
We present Theorem 2.1. Here we assume that
Let α j (x), j = h, h + 1, ..., k be real functions, defined and bounded on [a, b] and assume for
is either ≥ some number α * > 0, or ≤ some number β * < 0.
Let the real numbers
and suppose, throughout a, g
Proof. of Theorem 2.1.
Let Q * n (x) be as in Theorem 1.3. We have that
Also it holds
By [10] , we get that there exists g ′ a.e., and g ′ is measurable and non-negative.
We notice that D
Hence
and max
, and α 0 = 0, i.e. ⌈α 0 ⌉ = 0.
I. Suppose, throughout a, g
, be a real polynomial of degree ≤ n, according to Theorem 1.3 and (46), so that
In particular (j = 0) holds
We have found that
proving (40).
Here
Clearly here
A further explanation follows: We know Γ (1) = 1, Γ (2) = 1, and Γ is convex and positive on (0, ∞). Here 0 ≤ h − α h < 1 and 1 ≤ h − α h + 1 < 2. Thus
II. Suppose, throughout a, g 
etc.
We find again that 
is replaced by L (f) > 0 on a, g −1 (g (b) − 1) . Disregard the assumption made in the main theorem on α h (x). For n ∈ N, let Q n (x) be the Q * n (x) of Theorem 1.3, and f as in Theorem 1.3 (same as in Theorem 2.1). Then Q n (x) converges to f (x) at the Jackson rate Here we would assume that b > ae, α h (x) restriction true on a, Received: April 2015. Accepted: July 2015.
